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Abstract of JP2004233998 

PROBLEM TO BE SOLVED: To provide a photosensitive resin composition for spacers which adopts a 
flow coating method in the case of coating a large-sized substrate for a liquid crystal display, is so 
excellent in uniformity of coating within the substrate as not leaving linear traces (including horizontal 
linear traces and vertical linear traces) and cloudy traces, and ensures a small film thickness variation in 
the periphery of the substrate. 

SOLUTION: The photosensitive resin composition for spacers comprises (A) an alkali-soluble resin, (B) ; 
polymerizable compound having an ethylenically unsaturated bond, (C) a photopolymerization initiator 
and (D) a solvent, and the photosensitive resin composition has a viscosity of 3.0-18.0 cps at 25[deg.]C, 
solid content of 10-35 wt.% and a contact angle of <=21[deg.] between the photosensitive resin 
composition and a large-sized substrate for a liquid crystal display. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photosensitive resin composition for spacers which 
adopts a flow coating method in the case of coating a large-sized substrate for a liquid crystal 
display, is so excellent in uniformity of coating within the substrate as not leaving linear traces 
(including horizontal linear traces and vertical linear traces) and cloudy traces, and ensures a 
small film thickness variation in the periphery of the substrate. 

SOLUTION: The photosensitive resin composition for spacers comprises (A) an alkali-soluble 
resin, (B) a polymerizable compound having an ethylenically unsaturated bond, (C) a 
photopolymerization initiator and (D) a solvent, and the photosensitive resin composition has a 
viscosity of 3.0-18.0 cps at 25° C, a solid content of 10-35 wt.% and a contact angle of <21° 
between the photosensitive resin composition and a large-sized substrate for a liquid crystal 
display. 
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CLAIMS 



[Cl«m(s)] 
[Claim 1] 

It is the photopofymer constituent for spacers applied to the targe-sized substrate for Squid 
crystal displays by the flow casting applying method, and is the photopolymer constituent for 
spacers concerned. 

(A) Alkali fusibility resin. 

(B) The polymerization nature compound which has an ethylene nature unsaturated bond. 

(C) a photoporyrnerization initiator — and 
(6) Contain a solvent. 

It is the photopofymer constituent for spacers whose contact angle with the large— sized 
substrate for liquid crystal displays of this photopolymer constituent it is tn the range whose 
viscosity in 25 degrees C is 3.0-1 S.Ocps. and the content of soBd content is 10 - 35 % of the 
weight, and is 21 or less degrees. 
[Claim 23 

Said solvent (D) is a photopolymer constituent for spacers according to claim 1 whose maximum 
vapor tension in 25 degrees C is 4.5 or less mm- Hg, 
[Claim 3] 

Said alkali fusibility resin (A) a a photopolymer constituent for spacers according to claim 1 
which is the copolymer which consists of the configuration unit guided from an unsaturated- 
carboxylic-acid (al) monomer, a configuration unit guided from an epoxy group (a2) content 
partial saturation monomer, and a configuration unit guided to a list from the above (a3) (al) and 
(a2) the olefin nature partial saturation monomer of en except. 
[Claim 4] 

Said large-sized substrate for liquid crystal displays is a photcoolymer constituent for spacers 
according to claim 1 whose die length of at least one side of the substrate is 800mm or 800mm 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention} 

[0001] 

the thing about the spacer photopolymer constituent for liquid crystal displays which can adopt 
the flow casting applying method and can be suitably applied in case this invention is applied to 
the targe-sized substrate for Bquid crystal displays — it is — especially — a line — without 
producing a scar (a horizontal Er*e-fike scar — end perpendicular — a line — a scar being 
included) and a cloud-fike scar, it excels in the spreading homogeneity inside a substrate, and 
the thickness deflection of the substrate circumference is related with the photoporymer 
constituent for spacers which it is low and can be developed using an alkafine developer. 
[Background of the Invention] 
[0002] 

Conventionally, in order to hoM fixed spacing of two glass substrates uniformly on the occasion 
of manufacture of a liquid crystal display, making spacer beads, such as a glass bead or a 
plastics bead, sprinkle between substrates is known. From being sprinkled at random on a glass 
substrate, these spacer beads always had red (R). green (G). and the inclination to incline at 
least toward a blue (B) picture element part, consequently incident light had the problem to 
which it is scattered on and the contrast of a liquid crystal display falls. 
[0003] 

in order to improve these problems, the approach of forming a spacer with a photolithography 
technique b proposed. According to this approach, a photoporymer spacer can solve the above- 
mentioned problem from it being formed in the spacer of the shape of the shape of a dot. or a 
stripe after developing negatives on a substrate, and a spacer being made to sprinkle thru/or 
exist also in areas other than R, G. and B pixel. Moreover, according to this approach, since a eel 
gap is controllable with the spreading thickness of a photoporymer. control of eel gap width of 
face is easy, and the liquid crystal display (LCO) which is whenever [ high analysis ] can be 
obtained 
[0004] 

In recent years, a &80mmx88umm-730mmx920mm fourth generation substrate has come [ on the 
other hand, / in manufacture of a liquid crystal display. / enlargement of substrate size is a 
necessary inclination and ] to be developed from the first 320mmx400mm first generation 
substrate through a 3 70mm x 4 70mm second generation substrate and a 550mmx650mm third 
generation substrate. As a purpose of enlargement of substrate size, the correspondence to the 
needs of a large-sized display, reduction-ization of a manufacturing cost, etc. are mentioned. 
The trend about enlargement of substrate size is facing to the substrate of the fifth more than 
generation with which die length of at least one side is set to 1000mm or more, and 
960mmx 1100mm. 1 lOOmmx 1250mm. 1 1 0Ommx 1 300mm. 1 SOOmmx 1 800mm. 1 BOOmmx 2000mm. 
etc. will be mentioned as this substrate from now on, for example. 
[0005] 

When the size of a substrate is less than [ 550mmx650mm ]. generally the photoporymer 
ingredient for spacers is applied on a substrate by the rotation applying method but by this 



ro tati on applying method, when the inclination which thickness increases is in the circumference 
part of a substrate, consequently the thickness of the liquid crystal film serves as an 
urauniformrty and Squid crystal is developed, a hue is uneven and image quality worsens. 
Moreover, since the utifization factor of the photoporymer ingredient when using the rotation 
applying method is only 10% or less, waste of a photoporymer ingredient and productive efficiency 

fan 

[0008] 

Smce when substrate size is more than 7 30mm x 920mm saves the amount of the photoporymer 
ingretSertt used per unit area, it is changed into the flow casting-rotation applying method (slit- 
spin coating) by the spreading method of a photoporymer ingredient from the rotation applying 
method. By this approach, a photoporymer ingredient can be appfied to a substrate by the flow 
casting appl yi ng method, subsequently a substrate can be rotated, and a photoporymer ingredient 
can distribute homo g eneity on a substrate, although, as for the advantage of this flow casting / 
rotation spreading method, the amount of the photoporymer ingredient used be reduce sharply 
and the use effec ti ven es s of an ingredient be a point which become about 20% ( the use 
effectiveness of the ingredient m the rotation apply method be about 10%). it be one side, and 
since a part for the resist which became unnecessarily extra-thick in the periphery of a 
substrate be unremovable, there be a fault that costs, such as cleaning equipment and a 
penetrant remover, also increase. 
[0007] 

s size is enlarged and die length of at least one side is set to 1000mm or more 
i order to improve tho utifization ratio of a photoporymer ingredient, it is predicted 
A of nonrotation spreading is used, for example, as for the spreading method of 
a photoporymer ingredient, use of the approach (the flow casting applying method is called 
hereafter) of flow casting spreading not using rotation spreading is considered. For example, the 
technique about manufacture of the color filter of the fifth generation corresponding to 
enlargement of a substrate and equipment are stated to nonpatent literature 1 using the flow 
casting applying method. Moreover, having applied the flow casting coster to the liquid crystal 
display manufacturing technology is stated to nonpatent literature 2. 
[0008] 

The fault that it is lost by the amount of resist with the unnecessary periphery of a substrate as 
i flow casting spreading, and its costs, such as cleaning equipment and a 
% increase whde unlike rotation spreading the use effectiveness of a 

t is 100% and the costs of a photoporymer ingredient are reduced sharply 
b improved. Consequently, a manufacturing cost is effectively reducible. 
[0009] 

however — the case where the flow casting applying method b used — a line — it b easy to 
produc e a scar and a cloud— like scar, and the spreading homogeneity inside a substrate worsens, 
and it b becoming difficult to secure the homogeneity of the whole screen from there being a 
problem that the thickness deflection of the substrate circumference is high with the formation 
of a large-sized screen of the latest television, a personal computer, etc. especially 
[Nonpatent literature 1] incorporated company techno Times company i s su e and the monthly 
display" of the November. 2002 issue — the 36th page 

[Nonpatent literature 2] the Kogyo Chosakai Publishing issue and the June. 2002 issue separate 

volume "an electronic ingredient" (Japanese version) — the 107th page 

[Description of the Invention] 

[Problem's) to be Solved by the Invention] 

[0010] 

the time of applying to the targe-sized substrate for liquid crystal displays, though this invention 
b made in view of the above situations, and tho technical problem raises the use effectiveness 
of a photoporymer ingredient and increase of a manufacturing cost b suppressed — a line — it 
excels in the spreading homogeneity inside a substrate, and is in offering the photoporymer 
constituent for spacers with which the thickness deflection of the substrate circumference b 
suits the flow-casting applying method, without producing a scar ( a 



httpy/www4.bdl^>cipi.gojp/cgi-bin/tran.web.cgi.ejje 



http^/w 



tpi-gpjp/cgr-bin/tranj*eb_cgi.eije 



JP_2004-233998.A [DETAILED DESCRIPTION] 



JP.2004-23399S\A [DETAILED DESCRIPTION] 



4/18 *s 



horizontal — and perpendicular — a line — a scar being included) and a cloud-like scar. 

[Means for Solving the Problem] 

[0011] 

The above-mentioned technical problem is solved with the photopolymer constituent for spacers 
of this invention. 

That is. this invention b a photoporymer constituent for spacers whose contact angle of a 
photoporymer constituent and the largo-sized substrate for liquid crystal displays it b a 
photoporymer constituent for spacers containing (A) alkali fusibility resin, the polymerization 
nature compound which has (B) ethylene nature unsaturated bond. (C) photopolymerization 
initiator, and the (D) solvent and this photoporymer constituent b in the range whose viscosity 
in 25 degrees C b 3.0-18.0cps. and the content of solid content b 10 - 35 % of the weight and 
b 21 or less degrees. 
[0012] 

This invention b a photopolymer constituent for spacers applied to the large-sized substrate for 
liquid crystal displays by the flow casting applying method. Furthermore, the photopolymer 
constituent for spacers concerned CA) Alkali fusibility resin, the polymerization nature compound 
which has (B) ethylene nature unsaturated bond. (C) A photopolymerization initiator and the (D) 
solvent are contained, it b in the range whose viscosity in 25 degrees C b 3.0- 1 8.0cps. and the 
content of solid content is 10 - 35 % of the weight And this photopolymer constituent A contact 
angle with the large-sized substrate for liquid crystal displays b the photoporymer constituent 
for spacers which is 21 or less degrees. 
[Effect of the Invention] 
[0013] 

after applying and prebaking if the viscosity of a resin constituent exceeds 18.0c.ps so that the 
below-mentioned examples 1-3 of a comparison or the below-mentioned example 5 of a 
comparison may also show the photopolymer constituent for spacers of this invention — the 
spacer film — a line — a scar arises. Moreover, when the viscosity of a photoporymer 
constituent is less than 3.0cps so that the evaluation result of the below-mentioned examples 4 
and 6 of a comparison may also show, or when solid content b less than 10 % of the weight after 
applying and prebaking. a cloud-like scar arises on the spacer film, and the spreading 
homogeneity inside a substrate worsens. Furthermore, if the contact angle of a resin constituent 
and a large-sized substrate exceeds 21 degrees so that the evaluation result of the example 7 of 
a comparison may also show, the thickness deflection of the spacer film cast on the targe-sized 
substrate will exceed 5% adjusting conditions, such as viscosity of a resin constituent solid 
content, maximum vapor tension of a solvent (D). and a contact angle of a photopolymer 
constituent and a large-sized substrate, within the limits of this invention on the other hand 
according to this invention — a line — without producing a scar and a cloud-like scar, it excels 
in the spreading homogeneity inside a substrate, and tho thickness deflection of tho substrate 
circumference can be low and the photopolymer constituent for spacers which can suit the 
large-sized substrate for liquid crystal displays by the flow casting applying method can be 
offered. Furthermore, by this invention, productive efficiency of the enlarged substrate can be 
made into twice [ about ] compared with the substrate of the fourth generation. 
[Best Mode of Carrying Out the Invention] 
[0014] 

(A) Alkali fusibility resm 

A copolymer, phenof-novolak resin, etc which the alkali fusibility resin (A) in this invention points 
out meltable resin to an alkaline water solution, for example, have a carboxyl group are 



The percentage of the configuration unit (a I) in the above-mentioned alkali fusibility resin (A) As 
a concrete example of the unsaturated-carboxyfic- acid monomer which is 5 - 50 weight section 
preferably, and forms this configuration unit (a 1 ) Partial saturation monocarboxylic acid, such as 
an acrylic acid, a methacrytic acid, a crotonic acid, alpha— chloro acrylic acid, an ethyl acrylic 
acid, and cinnarmc acid Partial saturation dicarboxylic acid (anhydride), such as a maleic acid, a 
maleic anhydride, a fumaric acid, an itaconic acid, itaconic acid anhydride, a citraconic acid, and 
en anhydrous citraconic acid, and the partial saturation multiple-valued carboxylic acids more 
than trivatent (anhydride) are mentioned. They are an acrylic acid and a methacrytic acid more 
preferably in these unsaturated-carboxylic-Bcid monomers. Each partial saturation monomer b 
independent or can mix and use two or more sorts. 
[0017] 

Moreover, the percentage of the configuration unit (a2) in the above-mentioned alkali fusibility 
resin (A) As a concrete example of the epoxy group content partial saturation monomer which is 
10-70 weight section preferably, and forms this configuration unit (a2) Metagrycidyl acrylate. 
grycidyl methacrytate, alpha-ethyl metagrycidyl acrylate. An acrylic acid -3, 4 -epoxy butyl, a 
methacrytic acid -6. 7-epoxy heptyl. alpha-ethyl acrylic acid -8. 7-epoxy heptyL o— vinytbenzyl 
grycidyl ether, m-vinytbenzyl gfycidyi ether p -vinytbenzyl grycidyl ether, etc. are mentioned. They 
aro grycidyl methacrytate. a methacrytic acid -6, 7-epoxy heptyl. o-vinylbenzyl grycidyl ether, m- 
vtnytbenzyl gtycidyt ether, and p-vinytbenzyl grycidyl ether preferably in these. 
[0018] 

And the percentage of the configuration unit (a3) in the above-mentioned alkali fusibility resin 
(A) As a concrete example of the partial saturation monomer of others which are 0-70 weight 
section preferably, and form this configuration unit (a3) Methyl methacrylate. ethyl methacrytate. 
n-butyt methacrylate. Methacrytic- acid chain-like a Iky I ester, such as sec-butyl methacrytate 
and t-butyt methacrylate: Methyl acrylate. Acrylic-acid chain-like alkyt ester, such as bopropyt 
acrylate: Cyclohexyt methacrylate. 2-methytcyclohexyt methacrylate. dicyclopentanil 
methacrytate. Methacrylic-acid annular alkyt ester, such as dicyclopentanil oxy-ethyt 
* methacrytate and isobomyt methacrytate: Cyclohexyt acrylate. 2-methylcyclohexyl acrylate, 
dicyclopentanil acrylate. Acrylic-acid annular alkyt ester, such as dicyclopentanil oxy-ethyt 
acrylate: A diethyl maleate. Dicarboxylic acid diester. such as diethyl fumarate and itaconic-acid 
diethyl: 2-hydroxyethyl methacrylate. Hydro xyalkyt ester L such as 2-hydroxypropyl 
methacrytate and 4 -hydroxy butyl methacrylate 1 or styrene. alpha methyl styrene. m- methyl 
styrene, p-methyl styrene. p-methoxy styrene. etc. are mentioned. Styrene. t-butyl 
methacrylate. dicyclopentanil methacrytate. dicyclopentanil oxy-ethyt acrylate. and p-methoxy 
styrene are desirable in these. Each monomer is independent, or can mix and use two or more 
sorts. 
[0019] 

As a solvent used for manufacture of the alkali fusfeility resin (A) of this invention Benzene, 
toluene, a xylene, a methanol, ethanol. the ethylene glycol monopropyt ether. Diethytene-gtycol 
wood ether, a tetrahydrofuran. ethylene glycol monomethyt ether. Ethylene glycol monoethyl 
ether, mcthyf-cetlosorve acetate. EthyteeDosolvo acetate, the dicthytene-grycol monomethyt 
ether. Di ethylene glycol monoethyl ether, the diethyl ene- glycol monobutyt ether. Propylene 
glycol methyl ether acetate, propylene glycol ethyl ether acetate, propylene glycol propyl ether 
acetate, a methyl ethyl ketone, and an acetone are mentioned Diethytene-gfycoi wood ether and 
propylene glycol methyl ether acetate are desirable in these. These solvents are independent, or 
can be used together and used. 



[0015] 

The desirable alkali fus&ility resin in this invention is the copolymer which consisted of partial 
saturation monomers of others which form tho unsaturated- carbo xylic-a cid monomer which 
forms a configuration unit (al). the epoxy group content partial saturation monomer which forms 
a configuration unit (a2). and a configuration unit (a3). 
[0016] 



A general radical polymerization initiator can be used for manufacture of alkali fusibility resin (A), 
for example, peroxides, such as azo system compounds, such as - azobis - (4-methoxy-2.4- 
dimethytvaleronitrile). and - azobisisobutyronitril. and 2 and 2 '2. 2"-azobb - (2.4- 
dimethytvaleronitrile). 2. and 2 '2. 2*-azobis-2-methyt butyronitrile. and benzoyl peroxide, can be 
used for it. 
[0021] 

the weight average molecular weight of the alkali fusibility resin (A) of this invention — general - 
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- 3,000-100.000 — desirable — 4.000-80.000 — it is 5.000-60.000 still more preferably. Alkali 
fusbXty resin is independent or can control the molecular weigh* of alkali fusibility ream (A) by 
mixing and using two or more sorts. * 

In addition, by using the copolymer which consists of a monomer of - (e3) starting (al) as alkali 
fusaxiiiy resin (AX the photepolymer constituent which the resin (A) concerned excelled 
[ constituent ] in alkafi fusibility, and was formed using this becomes the thing excellent in 
ultraviolet-rays hardenabifity, and the spacer of the mechanical characteristic and the thermal 
property of having excelled further can be formed. 
[0022] 

(8) The polymerization nature compound which has an ethylene nature unsaturated bond 
the amount of the polymerization nature compound (B) used which has an ethylene nature 
unsaturated bond in this invention — the alkali fusibility (resin A) 100 weight section — receiving 

— desirable — the 5 - 220 weight section — it is the 50 - 140 weight section still more 
preferably. 

[0023] 

The polymerization nature compound (B) which has an ethylene nature unsaturated bond in this 
invention consists of an ethylene nature unsaturated compound which has one or more ethylene 
nature partial saturation radicals. As an ethylene nature unsaturated compound which has one 
ethylene nature partial saturation radical For example, acrytamide, a cry toy! morpholine (meta). 
the 7-amino -3. 7-oSmethyl octyl (meta) acrytate. Iso butoxy methyl (meta) acrytamide. isobomyl 
oxy-ethyl (meta) ecryiete. Isobomyl (meta) acrytate, 2-ethyfhexyi (meta) acrytate. Ethyl 
diethylene-glycol (meta) acrytate, tert-octyt (meta) acrytamide. Diacetone (meta) acrytamide. 
cWthytamtnoethyl (meta) acrytate. Dodecyl (meta) acrytate, cScyck>pentartiKmetha)acrytata. 
J1SHDOJRO pentenyl oxy-ethyl (meta) acrytate. JISHIKURO pentenyt (meta) acrytate. N and N- 
dimethyl (meta) acrytamide. tetra-chlorophenyi (meta) acrytate. 2-tetra-chloro phenoxy ethyl 
(meta) acrytate. tetrahyoVofurfuryl (meta) acrytate. Tetrabromo phenyl (meta) acrytate. 2- 
tetrabromo phenoxy ethyl (meta) acrytate. 2~trichlorophenoxy ethyl (meta) acrytate. 
TORBUROMO phenyl (meta) acrytate. 2-TORIBUROMO phenoxy ethyl (meta) acrytate. 2- 
hydroxyethyl (meta) acrytate. 2-hydroxypropyl (meta) acrytate. a vinyl c a pro lactam. N-vinyt 
pyrrobdone. phenoxy ethyl (meta) acrytate. pentachlorophenvt (meta) aery late. Pentabrornophenyt 
(meta) acrytate. potyethytene-gtycol monochrome (meta) acrytate. polypropytene-gtycol 
fHOnochfOfflO (meta) acrytate, and bcnyl (meta) acrytate ere 1 1 101 ttJOfiodL 
[0024] 

moreover, as an ethylene nature unsaturated compound which has two or more ethylene nature 
partial saturation radicals For example, ethylene GURIKORUJI (meta) acrytate. 
J1SHIXUROPENTENIRUJI (meta) aery late. Triethytene glycol diacrylate. tetra-ethytene 
GURIKORUJI (meta) ecrylato. Tris (2-hydroxyethyl) iso SWANURETOJI (meta) acrytate. Tris(2- 
hyoYoxyethyOisocyanurate trKmeth)acrylate. Ceprotactono denaturation tris(2-hyoVoxyethyt) 
isocyanurate tri(meth)acrytate. TORIMECHI roll pro pantry (meta) acrytate. ethylene oxide Ot is 
hereafter written as ~EO".) Denaturation TORIMECHI roll pro pantry (meta) acrytate. propylene 
oxide (It is hereafter written as "PO" ) Denaturation TORIMECHI roll pro pantry (meta) acrytate. 
tn propyl era GURIKORUJI (meta) acrylate, Neopcntyl GURIKORUJI (meta) acrytate. I. 4-butane 
JIORUJI (meta) acrylate. I. 6-hexane JIORUJ1 (meta) acrytate, pen TAERISURTTORUTORI 
(meta) acrylate. Pentaerythritol tetrapod (meta) acrylate. polyester TERUJI (meta) acrytate. 
Polyethylene GURIKORUJI (meta) acrylate, dipenta erythritol hexa (meta) acrytate, 
Dipentaerythritol PENT A (meta) acrylate. dipentaerythritol tetrapod (meta) acrylate. 
Caprolactone denaturation dipentaerythritol hexa (meta) acrylate, Caprolactone denaturation 
dipentaerythritol PENT A (meta) acrylate. DrtrimethyioJ propane tetrapod (meta) acrytate, EO 
denaturation bisphenol A dXmeth)acrytete. PO denaturation bisphenol A dKmeth)acrylate. EO 
denaturation hydrogenation bisphenol A di(meth)acrytate. PO denaturation hydrogens tion 
bisphenol A dXmeth)acrylate. EO denaturation bisphenol F dKmeth)ecrytate. the acrytate (meta) 
of phenol novolak poly glycidyl ether, etc. are mentioned 
[0025] 

As a desirable thing, among the above-mentioned ethylene nature unsaturated compounds. 
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(D) is 4.5 or less mmHgs. it is hard to produce a cloud- like scar. 
[0032] 

although measurement of maximum vapor tension can generally use a well-known approach — 
this invention — setting — transformer PIRESHON — the maximum vapor tension of the 
solvent (D) concerned can be measured more to accuracy by using taw (gas flow method). 
(00333 

the amount of the solvent (D) used in this invention — the alkali fusibility (resin A) 100 weight 
section — receiving — the 500 - 2.500 weight section — it is the 550 - 2.000 weight section 
still more preferably. 
[0034] 

As a solvent (D) used for the photopolymer constituent of this invention, the solvent of ether 
and ester can be used and the ethylene glycol monopropyt ether, diethylene-glycol wood ether, 
ethylene glycol monomethyl ether, ethylene glycol monoethyl ether, the diethylene-glycol 
monomethyl ether, diethylene glycol monoethyl ether, the diethylene-glycol monobutyl ether, etc. 
are mentioned as ether. On the other hand as ester, methyt-cellosolve acetate, ethylcellosotve 
acetate, propylene glycol methyl ether acetate, propylene glycol ethyl ether acetate, propylene 
glycol propyl ether acetate, and 3-ethoxy ethyl propionate ere mentioned. Diethyl en e-gtycol 
wood ether, propylene glycol methyl ether acetate, and 3-ethoxy ethyl propionate are desirable 
among these solvents. Ssid solvent is independent or can mix and use two or more sorts. 
[0035] 

In the photopolymer constituent for spacers of this invention, "m order to raise the spreading 
engine performance, a surfactant can be used, the amount of the surfactant used — the alkali 
fusibility (resin A) 100 weight section — receiving — usually — 0-6 weight section — it is 0 - 
3 weight section preferably. 
[0036] 

As an example of the above-mentioned surface active agent, the polyoxy ethylene lauryt ether. 
Potyoxyethylene efkyt ether, such as potyoxyethylene stearyl ether and the potyoxyethytcne oleyl 
ether; Polyoxy ethylene octyl phenyl ether. Potyoxyethylene alky! phenyl ether, such as the 
potyoxyethylene nonytphenyl ether: A poh/ethylene-gtycol J1RAU rate, poly ethylene-glycol 
diester [. such as polyethylene-glycol distearate, J: — sorbitan fatty acid ester; — fatty-acid 
denaturation polyester — by the following trade name besides tertiary amine denaturation 
polyurethane KP (Shirt-Etsu Chemical Co.. Ltd. make). SF-8427 (Dow Corning Toray Silicone). 
The poly flow (the Kyoeisha fats-and-oils chemical-industry company make). EFUTOPPU 
(TOKEMU products company make), a megger fuck (Dainippon Ink & Chemicals. Inc. make). 
Fluor ad (Sumitomo 3M make), the Asshi guard. Sir cWoroftuocarbon (Asa hi Glass Co, Ltd. make), 
etc. can be mentioned. These surfactants are independent, or can mix and use two or more 
sorts. 
[0037] 

The photopolymer constituent for spacers of this invention can blend the high molecular 
compound, the adhesion accelerator, an antioxidant ultraviolet ray absorbents, condensation 
inhibitors, cross linking agents, diluents, etc. other than various additives, for example, a bulking 
agent and the alkali fusibility resin (A) of this invention if needed, this invention — setting — the 
amount of this additive used — the alkali fusbiiity (resin A) 100 weight section — receiving — 
usually — 0 - 10 weight section — desirable — 0-6 weight section — it is 0 - 3 weight 
section still more preferably. 
[0038] 

As an example of these additives, bulking agents, such as glass and an alumina, and polyvinyl 
alcohol. Polyacrytic acid, polyethylene-glycol monoalkyl ether, poly phloroatkyl acrylate. etc.. High 
molecular compounds other than alkali fusibility resin (A), and vinyttrimetoxysilane. 
Vinyttriethoxysilane. a vinyl tris (2-methoxyethoxy) sitane. N-(2-aminocthyt)-3-eminopropyl 
methyl dimethoxysilano. N-(2-aminoethyl)-3-Bmnopropyl trimethoxysilane. 3-aminopropyl 
triethoiysiiane. 3-gtycidoxypropyttrimetoxysilane. 3-gk/cidoxypropytmethyldimetoxysilane. 2~(3. 
4-epoxycyciohexyl) ethyl trimethoxysilane, 3-chkxopropybnethyldimetoxy sitane, 3- 
chloropropyltrimetoxysilane. Adhesion accelerators, such as 3-methocrytoxy propyl 



especially T rime thytolprop an e triacrytate, EO denaturation trimethytotpropene triocrytate. PO 
derxsturation trimethytotpropene triacrytate. A pentaerythritol thoria chestnut rate, 
pentaerythritol tetra acrylate. Dipentaerythritol hcxaacrylate. dipentaerythritol pentaacrytate. 
DtpenUerythritol tetra acrytate. caprolactone denaturation dipentaerythritol hexa acrylate. and 
ditrimethytclpropanetetraacrytate are mentioned. 
[0026] 

the polymerization nature (compound B) 100 weight section in which the amount of the 
photopotymerization initiator (C) used in this invention has an ethylene nature unsaturated bond 
— receiving — desirable — 0.02 - 60 weight section — it is 0.5 - 30 weight section still more 
preferably. 
[0027] 

It is chosen out of an acetophenone system compound and a biirrodazole system compound as 
this photopolymerization initiator (C). Among those, as an acetophenone system compound. - 
dsnethoxy A2 OKI SHI acetophenone. and p-dimethytarntno acetophenone. alpha, and alpha '2. 2'- 
dimethyt-2-phenyt acetophenone, p-mothoxy acetophenone. and 2-methyf-[4-(methytthi©) 
phenol] 2-morphoCno— 1— propanone. 2— benzyl— 2— N, and N— dimethytamtno— 1-(4— morphofino 
phenyl)-! -butanone are mentioned, for example. 
[0028] 

As a burmdazole system compound, for example Moreover. 2— (o— KURORU phenyl)— 4, 5— diphenyl 
imidazole danes , 2— (o— ftuoro phenyO— 4, 5, and — diphenyl imidazole dimer — 2~ (o— 
methoxypheny>-4. 5— diphenyl imidazole dimer. 2~(p-methoxypheny)-4, 5- diphenyl imidazole 
daner. 2-(2. 4-oSmethoxy phenyO-4. 5-oSphenyl imidazole dimer. 2-(2-KURORU phenyO-4. and 5- 
diphenyl imidazole dimer etc. is mentioned. The effectiveness of the photopolymerization initiator 
which used together 2— benzyl— 2— N. N'-tfij'i lethyianuno— 1 -(4— tnovphoGno phenyl) - 1— buta none, 2— 
(2- KURORU phenyO-4. and 5-cfiphenyt imidazole dimer in these is comparatively desirable. 
[0029] 

The photopolymer constituent for spacers of this invention may add the photopolymerization 
initiator of a benzophenone system compound further, and, specifically, has a — bis 
(dirnethytamino) benzophenone. and thioxan ton, 2. 4-diethyl thioxan ton, and thioxan ton-4- 
sulfonc. benzophenone, 4, and 4 4. 4 — bis(diethytamino) benzophenone etc. as a 
photopolymerization initiator of this benzophenone system compound. In addition, ocytoms. such 
as alp ha d ik ctoncs. such as benzyl and diacetyi, and a benzoin Acytoin ether, such as benzoin 
methyl ether, benzoin ethyl ether, and benzoin iso-propyi ether. 2. 4. a 6-TORIMECHIRU-benzoyl 
diphenytphoephine oxide. screw-<2. 6-dtmethoxybenzoyt)- acyt phosphinic acid ghosts, such as a 
2. 4, and 4 -tri m ethy i benzyl phosphinic acid ghost — There are peroxides, such as halogenated 
compounds, such as ouinoncs, such as anthraquinone end 1 ,4-naphthoouinone. a phenacyt 
chloride. TO RIB U ROM methytphenyl sulfone. and tris (TORIKURORO methyl)-s-triazine. and G 
t-butyt peroxide- A benzophenone system compound is desirable in these, ond the effectiveness 
of a 4 and 4 ~ bis(diethytamino) benzophenone is most excellent especially. 
[0030] 

The photopolymer constituent for spacers of this invention carries out mixed preparation of 
alkali fusibifity resin (A), the polymerization nature compound (B) which has an ethylene nature 
unsaturated bond, and the photopolymerization initiator (C) at homogeneity, and is obtained. 
Usually, the suitable organic solvent for the photopolymer constituent for spacers of this 
invention is added, a constituent is dissolved, and it is used by changing into a solution condition. 

[0031] 
(D) Solvent 

The solvent used for this invention is chosen from the organic solvent which is easy to carry out 
the mutual dissolution with other organic components. 4.5 or less mm-Hg of 4.0 or less mmHgs 
of maximum vapor tension [ in / in this solvent (D) / 25 degrees C ] is 3.8 or less mmHgs still 
more preferably preferably. After applying the photopolymer constituent for spacers to the largo- 
sized substrate for liquid crystal displays as the vapor pressure in 25 degrees C of this solvent 
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trimethoxysilane and 3-mercapto propyltrimethoxysilane. And 2 and 2-thk> screw (4-methyl-6-t- 
butylphenol). Antf-oxidants. such as 2 and 6~G t-butytphenol. and 2-(3-t-butyl-5-methyl-2- 
hydroxyphenyt)-5^chtorobenzo triazote. Condensation inhfcitors. such as ultraviolet ray 
absorbents, such as an aOtoxy benzophenone. and sodium potyacryfate. The cross linking agent 
and a diluent like trade names RE801 and RE802 (imperial ink company) which consist of epoxy 
compound or resin, such as trade name Eptcoat 1031 S (Japan epoxy resin company), can be 
mentioned. 
[0039] 

3.0-1 8.0cps of 4.0-16cps of viscosity [ in / in the photopolymer constituent for spacers of this 
invention / a room temperature (25 degrees C) ] is 5 0-1 4.0c pS still more preferably preferably. 
It is it easy to produce a cloud-like scar after spreading that the viscosity is less than 3-0cps. 
and the spreading homogeneity inside a substrate worsens, if the viscosity exceeds 18.0cps on 
the other hand — after spreading — a line — it is easy to produce a scar, the viscosity of the 
above-mentioned photopolymer constituent — 2 5- degree C constant temperature — it 
measured on condition that rotational frequency 6rpm with E mold rotational viscometer in the 
bottom. Moreover, the viscosity of the photopolymer constituent of this invention can be 
adjusted or controlled by the class and the amount of alkali fusibility resin (A), a solvent (D). and 
the additive used 
[0040] 

As for the solid content content of the photopolymer constituent for spacers of this invention, 
usual is 1 5 - 30 \ of the weight still more preferably 12 to 32% of the weight preferably ten to 
35% of the weight It is it easy to produce a cloud-like scar after spreading that a solid content 
content is less than 10 % of the weight and the spreading homogeneity inside a substrate 
worsens, if a solid content content exceeds 35 % of the weight — after spreading — a line — it 
is easy to produce a scar. The measuring method of solid content was measured by the heating 
method. In this invention, solid content can be adjusted or controlled by the class and the 
amount of the polymerization nature compound (B) which has a solvent (D). alkali fusibility resin 
(A), and an ethylene nature unsaturated bond, and the additive used. 
[00413 

the photopolymer constituent for spacers of this invention — a contact angle with the targe- 
sized substrate for liquid crystal displays — usually — it is 7 - 1 5 degrees still more preferably 5 
to 18 degrees preferably 21 or less degrees. If the contact angle exceeds 21 degrees, the 
spreading homogeneity inside a substrate will worsen and the thickness deflection of the 
substrate circumference will become high When especially the contact angle concerned is in 
wrthjn the limits 5 to 18 degrees, the thickness deflection phenomenon (phenomenon in which 
thickness deflection becomes high) of the substrate circumference stops arising. This contact 
angle can be measured by the sessile drop method (Sessile Drop law), can trickle the 
photopolymer constituent for spacers into a large-sized glass substrate, and. more specifically, 
can measure the include angle of dropping and 30 seconds after by using a contact angle meter 
(CA-VPby consonance interface science incorporated company 1 50 mold contact angle meter). 
En this invention, this contact angle can be adjusted or controlled by adding selection of a 
solvent (0). the class of alkali fusfcility resin (A), and the additive (for example, diluent) of a 
suitable surfactant and suitable others. 
[0042] 

After the photopolymer constituent for spacers of this invention prepares above-mentioned 
component (A) - (D) as a solution condition by mixing using various kinds of mixers, it is applied 
to a large-sized substrate by flow casting spreading, and forms a photopolymer constituent layer 
by removing a solvent by prebaking. Although the conditions of pre baking change also with the 
class of each component and blending ratio of coal, it is usually 1 minute - a 1 5-minute about 
room at 70 degrees C - 90 degrees C. After prebaking and exposing through a predetermined 
pattern mask in a photopolymer constituent layer, a predetermined pattern is formed by usually 
developing negatives, for example with a 23**2-degree C developer for 30 seconds to 5 minutes, 
and removing an unnecessary part As a beam of light used in the case of exposure, ultraviolet 
rays, such as g line, h line, and i line, are desirable. As a black light, a high pressure mercury 
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vapor lamp and a metal haWe tamp can be used. 
[0043] 

It b mentioned, the thing which made the transparence electric conduction film adhere to the 
non- alkalinity glass used for a liquid crystal display etc for example, soda glass, Pyrex 
(trademark) «bss. quartz glass, and these glass as a large-sized substrate, the optoelectric- 
trensducer substrate used for a soSd state image sensor etc. for example, a silicon substrate 
etc etc The black matrix (Hght- shielding frim) from which these substrates generally isolate 
each pixel is formed. Moreover, die length of at least one side of the above - mentioned large- 
sized substrate is a thing (600mm or 800mm or more), and. as for the photopotymer constituent 
for spacers which is 1000mm or 1000mm or more, and is appfied to this invention in these large- 
sized substrates, die length of at least one side can use it more suitably preferably. However, 
this does not bar using the photoporymer constituent for spacers of this invention for substrates 
other than the above-mentioned large-sized substrate, i.e.. the substrate with which no die 
length of one side exceeds 800mm. even if the photoporymer constituent for spacers of this 
invention is the case where it is used for the substrate with which all these die length of one 
side does not exceed 800mm. while raising the use effectiveness of a photoporymer ingredient 
and suppressing increase of a manufacturing cost a Gne without producing a scar 
(horizontal and vertical — a lino — a scar being included) and a cloud-like scar, it excels in the 
spreading homogeneity inside a substrate, and the thickness deflection of the substrate 
circumference can be low, and can suit the flow casting applying method. 
[0044] 

As a developer, for example Moreover, a sodium hydroxide, a potassium hydroxide, a sodium 
carbonate. A sodium hydrogencarbonate. potassium carbonate, a potassium hydrogencarbonate. 
a specific silicate. Meta-sific acid sodium, aqueous ammoraa, ethytamine. die thyta mine. 
Dimethylethanotamme, tetramethyiammoruum hydroxide. Tetraethytammonium hydroxide, a 
choline, a pyrrole, a piporidine. Concentration can use 0.001 - 10 mass % and the alkaline water 
solution in which it was made to dissolve so that it may become 0.01 - 1 mass % preferably for 
alkaline compounds, such as 1 and 8-dtazabicyclo-[S. 4. 0}-7-undecene. In addition, when the 
dev e loper which consists of such an alkaline water solution is used, generally it can wash with 
water after development, and a pattern can be formed by being further air— dry with the 
compressed air and compression nitrogen. After that with heating apparatus, such as a hot plate 
and oven, if it is on predetermined time, for example, a hot plate, about this pattern in 
predetermined temperature, for example. 1 50 degrees C - 250 degrees C. in [ 5 minutes - ] 60 
minutes end in oven, the pixel pattern made into the purpose can be obtained by carrying out 
heat-treatment (postbake) for 30 - 90 minutes. 
[Example] 



Hereafter, an example and the example of a comparison are given and the gestatt of operation of 
this invention is explained still more concretely. However, this invention is not restrained at aQ by 



[0048] 

[The synthetic example of alkali fusibility resin (A)] 
<The synthetic example a> 

Under nitrogen- gas-atmosphere mind, in the 1000ml 4 Thu openings flask equipped with a 
nitrogen gas inlet the stirrer, the heater, the cooling pipe, and the thermometer The 
methacrylic-acid monomer (MAA is called hereafter) 30 weight section, a grycidyl methacrytate 
monomer (GMA is called hereafter) Feed of 25 weight sections, tho t-butyl methacrytate 
monomer (TBMA is called hereafter) 25 weight section, the styrene monomer (SM is called 
hereafter) 20 weight section, and the die thy! ene- glycol wood ether solvent (digfyme) 240 weight 
section was earned out The feed method of each monomer was made into the package addition 
method. The temperature of an oil bath was raised in the condition that the contents of this 4 
Thu openings flask are stirred, to 85 degrees C. And the 2 and 2'-azobis-2-methyt butyronitrile 
(A MSN) 2.4 weight section was melted in the dbthytene-gtycol wood ether (digfyme) 20 weight 
section, and the amount of five division into equal parts of this solution was added in the 4 Thu 



openings flask for every hour. The temperature of a solution was raised at 85 degrees C. this 
temperature was held for 6 hours, the polymer was picked out from the 4 Thu openings flask 
after polymerization completion, the solvent was volatilized, and the a&aB fusAiCty resin a whose 
weight average molecular weight (Mw) is 31.024 was obtained. The configuration units to which 
the configuration unit to which the configuration unit to which the configuration unit to which the 
ratio of the configuration unit guided from each monomer in this alkali fusibility resin a is guided 
from MAA is guided from 30 weight sections and GMA b guided from the 25.2 weight sections 
and TBMA b guided from the 25.3 weight sections and SM were the 19.5 weight sections, 
[0047] 

<Synthetic example b-e> 

Except having changed the class of monomer and the dosage, end the dosage of a polymerization 
initiator, alkali fusfeffity resin b-o was obtained on the same operating instructions as the 
synthetic example a. and the molecular weight was evaluated. Manufacture conditions and the 
obtaaied weight average molecular weight of resin are shown in Table 1 . 
[0048] 

[Preparation of tho photopolymer constituent for spacers] 
<Examples 1-7 and the examples 1-7 of a comparbon> 

the polymerization nature compound (B) which have the component show in Table 2, i.e.. an 
ethylene nature unsaturated bond, and a photopolymerization initiator (C) and other additives be 
mixed using the alkafi fusfeffity (resin A) 100 weight section (solid content) obtained in the 
abo ve m entioned synthetic example, it dissolved in the solvent (D), it be mixed, and the solution 
of the photopolymer constituent for spacers be prepared. 
[0049] 

[The method of evaluation] 

The various photopolymer constituents for spacers of Table 2 were mixed with the oscillating 
stirrer, the 1 5-micrometer paint film was app bed to the 1 100mmx960mm large-sized glass 
substrate by flow casting spreading after an appropriate time, the pemt film of the photopolymer 
constituent after prebaking for 5 minutes at 85 degrees C was obtained, the paint film was 
evaluated about the following items, and the result was shown in Table 2. And after irradiating 
ultraviolet-rays (exposure machine Canon PLA- 501 F) 300 mj/cm2 through the predetermined 
pattern mask and being immersed in the 2 3**2— degree C developer for 2 minutes, the rinse was 
carried out to thb photopolymer constituent paint film with pure water. The unnecessary part 
was removed by these actuation, postbake was carried out for 40 minutes at 200 more degrees 
C. and the pixel pattern was obtained on the glass substrate. And it evaluated according to the 
following evaluation criteria, and the result was shown in Table 3. 
[0050] 

[Evaluation criteria] 

"viscosity" the viscosity of a photopolymer constituent — 25-degree C constant temperature - 
- "it measured under the conditions of rotational frequency 6rpm with E mold rotational 
viscometer (Tokyo Seimitsu Co, Ltd. make) in the bottom. The unit of the value shown in Table 
2 b a centipobe (cps). 
[0051] 

"Solid content" Five cc of photopolymer constituents for spacers was dropped at the aluminum 
board, and 220 degrees C and desiccation processing for 30 minutes were carried out Solid 
content was calculated according to the weight difference before and behsid the desiccation. 
The unit of the value shown in Table 2 b weight V 
[0052] 

"Contact angle" By the sessile drop method, the photoporymer constituent for spacers was 
drooped at the large-sized glass substrate, and the include angle 30 seconds after dropping was 
measured using the contact angle meter (CA-VPby consonance interface science incorporated 
com pan y 150 mold contact angle meter). The unit of the value shown in Table 2 "is whenever. 
[0053] 

"Maximum vapor tension' It measured at 25 degrees C using the transformer PIRESHON 
method (gas flow method). The unit of the value shown in Table 2 b mmHg. 
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[0054] 

" — a line — scar" After applying the photoporymer constituent for spacers to the 
1 1 00mmx960mm large-sized glass substrate and prebaking for 5 minutes at 65 degrees C by the 
flow casting applying method the paint film of a photopolymer constituent was obtained, and a 
sodium lamp — using — " — a line — the phenomenon of scar" was inspected visually and it 
evaluated in accordance with the following criteria. The result is shown in Table 3. a line — a 
scar — a horizontal line-like scar — and perpendicular — a line — the scar is included and the 
configuration was shown in drawing _1 — it appears like. 
O : — a line — with no scar 

**: — a line — not remarkable, although there are a little scars 

x: — a line — those with a scar 

[0055] 

"Cloud-like scar" After applying the photopolymer constituent for spacers to the 

1 1 00mm x 9 80mm large—sized glass substrate and prebaking for 5 minutes at 85 degrees C by the 

flow casting applying method, the paint f3m of a photoporymer constituent was obtained. And the 

phenomenon of a "ctoud-tiko scar" was visually inspected using the sodium lamp, and it 

evaluated in accordance with the following criteria. The result is shown in Table 3. The 

configuration of a cloud-fike scar appears in the appearance shown in drawin g I . 

0 : with no cloud-like scar 

**: H b not remarkable although there are a little cloud-tBie scars, 
x: Those with a cloud-like scar 



"Spreading homogeneity inside a substrate" After applying the photopolymer constituent to the 
1 100mmx960mm large-sized glass substrate by the flow casting applying method and prebaking 
for 5 minutes at 85 degrees C. the paint film of a photoporymer constituent was obtained. 
Product made from Tencor The thickness of a paint fikn was measured using the needle contact 
process measuring instrument of an alpha-step mold. The point of measurement of this 
thickness b shown in drawin g 2 . 
[0057] 

as Thickness FT (avg) — nine point of measurement — that is, (x [mm] y [mm]) (240,275). 
(480.275). (720.275). (240.550). (480,550). (720.550). (240.825). and (480.825) (720.825). the 
average of the thickness in a location b acquired. As FT(x y) max The thickness maximum in tho 
thickness in said nine point of measurement was obtained, the thickness minimum value in the 
thickness in said nine point of measurement was obtained as FT(x y) mm. and the following 
criteria estimated paint film ******** inside a substrate from the calculation result of a bottom 
type based on these values. The result is shown in Table 3. 
[Formula 1] 
[0058] 



2X FT(avg) 



evaluation result is shown in Table 3. 
[0060] 

O j(FT(edge)-FT (avg))/FT(avg) 1x100* <3% 

**: |(FT(edge)-FT (avg))/FT(avg) |xt00* = 3-5% 

x: |(FT(edge)-FT (avg))/FT(avg) |x100\ > 5% 

"Ratio of the configuration unit guided from a monomer" Fourier transform infrared 
spectrophotometer (Foruier Transform infrared Spectrometer, the product made from Nicolet 
and Nexus 470) It measured and the result was shown in Table 1 . The unit of the value shown in 
Table 1 is the weight section. 

" W eight- a v erag e— mole cula r— we ight (Mw)" It measured on condition that the following using the 
ge l 1 permeation -chromatography (GPC) equipment of Waters (Waters). The measurement result 
b shown in Table 1 . 
Column: KD-806M 
Detector. Water PJ-2410 

Mob3e phase: THF (ratc-of-flow I.Oc.c/min) 

Let the polystyrene of standard molecular weight be metrics. 

The contents stated above are the comparatively good examples of this invention, and do not 
limit the operation range of this invention with it All of easy or equal modification and 
qualification which were performed based on the range and the contents of an invention 
description of the claim patent of this invention are claimed to be what is contained under the 
category of the technique indicated in the range of a claim patent of this invention 
[0061] 
[Table 1] 



X100% 



O : less than 3\ 

**: 3-5% 

x: Exceed 5V 

[0059] 

"Thickness deflection of tho substrate circumference" The average (FT (avg)) of the thickness 
in nine point of measurement is acquired using the needle contact process measuring instrument 
of the alpha-step mold made from Tencor like evaluation of the above "the spreading 
homogeneity inside a substrate." Moreover, as FT (edge), the substrate circumference (« [mm] y 
[mm]) (10.550) The thickness in a location was obtained and the following criteria estimated the 
thickness deflection of tho substrate circumference based on these values (absolute value). The 
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[0082] 
[Table 2] 
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B-1 Dipentacrythritol hexaaerytate 
B-2 Dipentaerythrrtol tetraacrytata 
B-3 PO denaturation glycerol thoria chestnut rate 

C-1 2-benzyr-2-N, N-drniethylamino- 1 -(4-morpholtno phenyl)- 1-butanonc 
C~2 4 4' - Bis(diethylamino) benzophenone 

C-3 - screw (2-chloro amino) -4. 4'. and 2 and 2 '5. 5'-tetra-phenyl biimidazole 

Digryme Diethytene-giycol wood ether 

PGMEA Propylene glycol methyl ether acetate 

EEP Ethyl 3-ethoxy propionate 

Gamma-butyrotactono Gamma-butyrolactone 

n-butyl acetate rt- butyl acetate 

Surfactant -1 Trade name Fluorad (Sumitomo 3 M company make) 
Surfactant -2 Trado name SF-8427 (Dow Coming Toray SiBcone make) 
Adhesion accelerator -1 3-methacrytoxy propyl trimethoxysilane 
Cross linking agent -1 Trade name 103 IS (Japan epoxy company make) 
Diluent -1 Trade name RE 801 (imperial ink company make) 
[0063] 
(Table 3] 



http://www4.iDdl.ncipi.gojp/cii-bin/tran.web.cgi.eije 



2006/06/27 



http://www4.ipdl.ncipi.gojp/cgr-bin/tran.web.cgi.eiie 



2006/06/27 



JP.2004-233998.A [DETAILED DESCRIPTION] 



17/18 **— i> 



JP .2004-233993^ [DETAILED DESCRIPTION] 



18/18 ^— 



* 





c— 


<3 


<] 


X 


X 






O 


X 


X 


O 






X 


<I 


<J 


< 


a 




O 


X 


X 


O 






X 


<3 


<3 


< 






X 


O 


<3 


< 






X 


O 


« 


< 




^_ 


O 


« 


O 


o 






O 


O 


O 


o 




i« 


O 


O 


o 


o 


s 
m 




O 


O 


o 


o 






O 


o 


o 


o 






O 


o 


o 


o 






o 


o 


o 


o 


cm 

m 


SI 
S5 
3* 
8 


« 
U 


1 

« 

e 
ss 
s 


« 
IS 

a 
s 

G 
51 
V 

m 
** 



[Brief Des cripti on of the Drawings] 
[0064] 

[Dr awing 1] a Gne — the schematic drawing showing a scar and a doud-fiko scar 
[Drawing 2] Schematic drawing showing the point of measurement of thickness 
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